S
troke is a leading cause of death and disability in industrialized countries and is common in women and men. 1 Women have a lower lifetime risk of stroke than men, however, because women are over-represented in the older age groups and because stroke mortality is higher with older age, women have a greater risk of dying from stroke. For example, in Canada in 1995, stroke accounted for 8951 deaths in women and 6586 deaths in men. 2 Numerous studies have documented sex differences in the presentation, management, and outcomes of patients with coronary artery disease. For example, compared with men, women with symptoms of coronary artery disease experience more atypical pain, are less likely to be referred for diagnostic testing, and may have higher mortality from coronary artery bypass surgery, although this may not be sustained long term. [3] [4] [5] Although there is little published information on sex differences in stroke presentation and management, recent studies from Sweden and Europe have found differences in stroke symptoms and comorbid illness on presentation, lower use of some inhospital investigations, and increased disability at 3 months after stroke in women. 6 -8 It is not known whether such differences exist in a North American setting nor whether women are less likely to receive interventions such as thrombolysis or care on an acute stroke unit.
We used data from the Registry of the Canadian Stroke Network (RCSN) to determine whether women and men with stroke were equally likely to receive evidence-based therapies for stroke, including thrombolysis, care on acute stroke unit, antithrombotic therapy, and warfarin for atrial fibrillation. We also compared in-hospital and 6-month outcomes in women and men.
Methods
The RCSN collects data on patients with acute stroke seen at selected acute care hospitals across Canada. 9 Phase 1 of the RCSN took place between July 2001 and February 2002 and included 21 urban tertiary care centers with specialized stroke care expertise and resources: all had a neurologist with expertise in stroke, 81% were teaching hospitals, and 57% had an acute stroke ward. After a hiatus in patient recruitment to permit completion of follow-up interviews and data collection, phase 2 took place between June and December 2002 and included the 21 original sites as well as 4 large community hospitals. The study was approved by the research ethics board at each participating site, and patient or surrogate written informed consent was obtained before data collection. Trained neurology research nurses recruited consecutive patients with acute stroke or transient ischemic attack and performed data entry on the basis of chart reviews and patient and family interviews.
Follow-up telephone interviews were attempted at 6 months after the index stroke admission on all patients surviving to discharge, regardless of discharge destination. During follow-up interviews, data were collected on survival, functional status, and quality of life. Functional status was measured using the Stroke Impact Scale-16 (SIS-16), which is derived from the SIS and is designed to measure physical functioning. 10, 11 The SIS has well-validated psychometric properties and includes a physical domain (comprised of 4 component domains of strength, hand function, mobility, and activities of daily living) as well as the domains of emotion, memory, communication, and social participation. The SIS-16 includes 16 questions from the SIS physical domain. Each question is rated on a scale of 1 (could not do at all) to 5 (not difficult at all), and the combined scores are transformed to a score from 0 (worst) to 100 (best). A difference of 10 to 15 points on the SIS-16 is considered clinically significant and correlates with a difference of 1 point in the modified Rankin scale. 12 The SIS has been validated for proxy and telephone administration. 13 Quality of life was measured using the Health Utilities Index (HUI) Mark 2/3, which provides a single-summary score of health-related quality of life, where a score of 0.00 indicates death and 1.00 indicates perfect health; negative scores (to a minimum of Ϫ0.36) are permitted to indicate health states considered worse than death. 11 It includes questions related to the attributes of vision, hearing, speech, ambulation, dexterity, emotion, cognition, and pain. The HUI has been shown to be reliable, valid, and responsive to change, with differences in overall HUI scores of Ն0.03 considered clinically significant. 14 We combined data from phases 1 and 2 of the registry and compared baseline demographics and stroke symptoms in women and men. We used 2 tests to compare the proportion of women and men who received care on an acute stroke unit and the proportion of women and men with ischemic stroke who received thrombolysis and antithrombotic agents. We used multiple logistic regression to adjust for age, stroke type (ischemic stroke, intracerebral hemorrhage, subarachnoid hemorrhage, or undefined stroke), stroke severity (as measured by the Canadian Neurological Scale [CNS] score), level of consciousness, comorbid illness (as measured by the Charlson comorbidity index score), marital status, and living situation. 15, 16 Because patient recruitment varied among study sites, the RCSN participation rate at each study center was included as a continuous variable in the modeling. Secondary analyses compared the proportion of women and men who underwent neuroimaging (computed tomography or MRI) and carotid imaging (Doppler ultrasound, catheter angiography, or magnetic resonance angiography) and who received inpatient consultations from occupational therapists, physiotherapists, speech-language pathologists, and neurologists. Other outcomes included in-hospital mortality and complications, length of stay, discharge destination, functional status at discharge (measured by the modified Rankin score), and 6-month mortality, SIS-16 scores, and HUI 2/3 scores. For SIS-16 scores, we used general linear modeling to compare outcomes in women and men with adjustment for age, comorbid illness, stroke type, and stroke severity. Cases missing data for the variable of interest were excluded from the analyses. SAS (version 8.02) was used for all analyses.
Results
During the study time frame, 7670 patients were seen at participating hospitals, and 3329 consented to full data collection. Data on sex were not available for 6 patients, leaving a total of 3323 patients (1527 women and 1796 men) for the current analyses. All but 58 patients were recruited from tertiary care centers. Some patients had Ͼ1 stroke; however, we analyzed only the first stroke event for each patient. Compared with men, women were older (median age of 73 versus 69 years; PϽ0.0001) and were more likely to live alone, to be widowed, and to have a history of hypertension or dementia; men were more likely than women to have a history of smoking, diabetes mellitus, hyperlipidemia, myocardial infarction, previous stroke, or to have a Charlson comorbidity index score Ͼ1 (indicating a higher burden of comorbid illness; Table 1 ). Women were more likely than men to have subarachnoid hemorrhage and less likely to have posterior circulation stroke according to the Oxfordshire Community Stroke Project (OCSP) classification system. There were no significant sex differences in level of consciousness or whether the stroke symptoms were first noted on awakening. The most common presenting symptoms were weakness in 68%, sensory symptoms in 36%, aphasia in 26%, headache in 26%, and brain stem or cerebellar symptoms in 22%. Presenting symptoms were similar in women and men except that men were more likely to present with brain stem or cerebellar symptoms and less likely to present with headache. Headache was more common in women, even after adjustment for age, comorbidity, level of consciousness, and stroke type. Stroke severity, as measured by the CNS, 17 was similar in women and men (Table 1) .
Women and men were equally likely to be transported to hospital by ambulance, to arrive in the emergency department within 2 hours of stroke onset, and to have neuroimaging performed within 25 minutes of hospital arrival (Table 2) . Women and men with ischemic stroke were equally likely to receive thrombolysis, even after adjustment for age and other risk factors (Table 2 ; also see Table  4 ). Women and men were equally likely to receive inhospital assessments from occupational therapists, physiotherapists, social workers, and neurologists, although we did not examine the frequency or intensity of assessments. Women were less likely than men to receive care on an acute stroke unit (18% versus 21%; Pϭ0.0232); however, this was no longer significant after adjustment for age, comorbidity, and other factors (adjusted odds ratio [OR], 0.940; 95% CI, 0.737 to 1.199; Pϭ0.6189; see Table 4 ). Use of investigations, including neuroimaging, carotid imaging, and echocardiography, was similar in women and men; however, women were less likely to have lipids measured (Table 2) . At discharge, women and men with ischemic stroke were equally likely to receive antithrombotic agents, including warfarin, for atrial fibrillation ( Table 2) .
The risk of in-hospital complications, including death, was similar in women and men, except that men were slightly more likely to develop pneumonia (Table 3) . Women had a slightly longer median length of stay than men (11 versus 10 days; Pϭ0.0108) and were more likely than men to be discharged to long-term care or a nursing home (10% versus 5%; PϽ0.0001), even after adjustment for age, comorbidity, and other risk factors (adjusted OR, 1.753; 95% CI, 1.129 to 2.719; Pϭ0.0123; Tables 3 and 4) . Although the median Rankin score at discharge was similar in women and men, there was a trend toward a higher proportion of women with severe disability (Rankin score of 4 or 5) at discharge (30% versus 26%; Pϭ0.0911).
Six-month follow-up data were available for 2790 patients. There was no difference in sex or stroke type among those with and without follow-up interviews; however, those lost to follow-up were slightly younger and were less likely to have been alert at the time of stroke onset. Six-month mortality was similar in women and men (14% versus 12%; Pϭ0.1897), as was quality of life as measured by the HUI 2/3, with a median score of 0.9 for women and men. The median SIS-16 score was slightly lower in women (85.9 versus 92.2; Pϭ0.0001; Table 3 ), and this was significant even after adjustment for age and stroke type.
Discussion
We found that women with stroke were slightly older than men, had a slightly longer length of stay, were more likely to be discharged to long-term care, and had slightly worse functional status at 6 months after stroke. However, we found no striking sex differences in stroke presentation or severity, in-hospital management, or 6-month mortality or quality of life.
The findings of sex differences in demographics, length of stay, and discharge destination after stroke admission are consistent with previous studies, which have shown that women with stroke tend to be older and less likely to have 
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social supports than their male counterparts. 18 However, our findings differ from recent publications from other stroke databases, which have documented sex differences in stroke presentation, with an increased frequency of symptoms such as aphasia and dysphagia in women. 6, 7 Previous studies have also suggested lower use of investigations and therapies in women, including lower use of computed tomography, carotid imaging, and antithrombotic agents. 6, 7, 19 The discrepant findings among different studies may reflect differences in the study populations or variations in practice patterns among jurisdictions. For example, we had few patients Ͼ85 years of age, a subgroup in which management has been shown to differ in women and men, 19 and our participating institutions were primarily tertiary care hospitals with specialized stroke care resources and expertise, in which stroke care delivery patterns may not reflect general practice in Canada. The most common presenting symptoms for women and men were weakness, sensory symptoms, brain stem or cerebellar symptoms such as vertigo, and headache, which are consistent with the stroke warning signs taught in public awareness campaigns by organizations such as the Heart and Stroke Foundation of Canada and the American Stroke Association. This suggests that the current public education initiatives are appropriate for women and men. However, health care providers should be aware of the higher frequency of headache as a presenting symptom in women, related in part to the higher frequency of subarachnoid hemorrhage as the cause of stroke in women. Despite a similar stroke severity on presentation, as measured by the CNS, and a similar Rankin score at discharge, women stayed in hospital on average 1 day longer than men and were more likely to be discharged to long-term care. This is consistent with previous studies and is likely explained by a poorer preadmission functional status in women (women were slightly less likely than men to be completely independent before admission) and fewer social supports, with more women than men being widowed and living alone. In addition, women may have more disability after stroke: although the median Rankin score at discharge was similar in women and men, there was a trend toward a higher proportion of women with severe disability at discharge. Although mortality and quality of life were similar in women and men at 6 months after stroke, women had a slightly worse functional status, as measured by the SIS-16, with a median score that was 6.3 points lower than that of men. This difference corresponds to Ϸ0.5 points on the Rankin scale, a difference that may not be clinically significant for an individual patient but that is likely to be relevant at a population level. 12 This study has a number of limitations. First, patient or surrogate consent was required for participation in the RCSN, which resulted in the exclusion of some patients with severe or fatal stroke who were unable to give consent, as well as those with minor stroke or transient ischemic attack who were discharged before they could be approached by the study coordinator. 20 Thus, the results of our study are generalizable mainly to the subgroup of patients with moderate severity strokes. Although overall consent rates were similar in women and men, it is possible that there were differences in the characteristics of men and women who did not consent to data collection (for example, women may have been overrepresented in the older patients with more severe strokes), and there may have been sex differences in the management and outcomes of this subgroup of patients that were not captured in this study. Second, participating hospitals were primarily tertiary care institutions with specific stroke care expertise and resources, and the care provided to women and men at these sites may not be representative of stroke care delivery at other types of institutions. However, administrative data show that Ϸ20% of all Canadian stroke patients are admitted to these institutions (J.V. Tu, unpublished data, 2002), suggesting that our results are applicable to a substantial proportion of the population. In addition, although stroke care in general is likely to be different in institutions that did and did not participate in the RCSN, there is no specific reason to suspect that care for women would be systematically different at different types of institutions. Finally, we do not have detailed information on interventions such as the type of rehabilitation provided or other outcomes such as patient satisfaction.
In summary, we found that stroke presentation and management were similar in women and men participating in the RCSN. However, the longer length of stay and greater disability in women confirm the personal and societal burden of stroke in this population. Future research should focus on exploring reasons for and potential solutions to these differences in outcomes.
